An ampullometrogram (AMG) was done in 20 patients to evaluate the rectal ampulla as a functional unit. Results were compared to a cystometrogram (CMG). The AMG displayed a normal curve (capacity 230 to 330 ml; pressure 47 to 80 cmH 2 0 ) in 14 of 16 patients having a normal CMG. The AMG was hyporeflexic (variable capacity; no increase in pressure at capacity) in 3 of 5 patients having a hyporeflexic CMG and hyperreftexic (capacity less than 175 ml, pressure over 80 cmH 2 0 ) in one patient having a hyperreflexic CMG. This technique might represent a useful clinical adjunct in the evaluation of bladder dysfunction, the evaluation of neurogenic type bowel dysfunction, and in the possible use of functional electrical stimulation for treatment of faecal incontinence or constipation.
Introduction
The significance of the manometric evaluation of rectal physiology in Hirschsprung's disease has been well established (Tabon et al. 1968 ). Recent studies by Martelli et al. (I 978a, b) have shown the value of manometric studies of the rectoanal inhibitory reflex in identifying anal outlet obstruction as a cause of idiopathic constipation. Previous work from our laboratories has demonstrated a relationship between bladder dynamics as reflected in the cystometrogram and anorectal dynamics as reflected in the ampullometrogram (Godec et al. 1980) . This paper reviews our experience with this concept as a possible therapeutic approach to functional constipation and faecal incontinence.
Methods
Twenty patients undergoing urodynamic evaluation were randomly selected for the rectal ampulla study. There were four males and 16 females. The average age was 49 years with a range of 19-84. The urological diagnosis was stress incontinence in 14 patients, unstable bladder in three patients and neurogenic bladder dysfunction in three patients. Nineteen of the patients had normal bowel function; one patient had a history of chronic constipation.
A specifically designed pear-shaped rectal silastic balloon was constructed and attached to the tip of a simple 18 French Red Robinson catheter ( Figure 1 ). The capacity of the balloon is 405 ml. The deflated balloon is inserted above the anal canal into the rectal ampulla ( Figure  2 ). The balloon is then progressively filled with air at a rate of 50-150 ml per minute. A curve depicting pressure versus volume is recorded with a Merrill air cystometer (model EU-208, Modem Controls, Minneapolis) and this curve is called the ampullometrogram (AMG). This system isolates the rectal ampulla from the rectum and allows it to be evaluated as a functional unit. Bench testing of the rectal ampulla balloon displayed no increase in pressure until capacity was reached; thereafter, a linear increase in pressure was produced by increasing volumes (Figure 3 ). Anal and urethral pressure profiles were also measured with a Micro-tip Millar TM catheter (Millar Instrument, Inc, Houston, Texas). During the test, patients were in the supine position and a steady speed mechanical pull-out was used.
Results
The AMG displayed a normal curve in 16 patients, a hyperreflexic curve in three patients and a neurogenic hyporeflexic curve in one patient (Figure 4 ). The CMG in the same patients demonstrated a close correlation with these findings: in 14 patients it was normal, in five patients hyperreflexic and in one patient hyporeflexic. The average rectal ampulla capacity was 287.5 ml with an average pressure at capacity of 67.1 cmH 20. The average bladder capacity was higher (400.7 ml) but the average pressure at capacity was 19.8 cmH 20.
In the AMG, the values used for capacity of the rectal ampulla were 230-330 ml and the values for rectal ampulla pressure at capacity were 47-80 cmH 20. In the AMG a hyperreflexic ampulla was defined as one having ampulla contraction above 80 cmH 20 with a capacity below 175 ml. A hyporeflexic ampulla was one showing no significant pressure increase after the capacity of the rectal ampulla was reached.
In the CMG, the values used for capacity of the normal bladder were 350-600 ml and the value for bladder pressure at capacity was 20 cmH 20. In the CMG, a hyperreflexic bladder was defined as one with contractions above 20 cmH 20 with a capacity below 300 ml. The hyporeflexic bladder was one showing no significant pressure increase after the volume was increased to 700 ml.
The urethral and anal profile tracings were similar in each patient. However, the profilometric studies in the urethra displayed an average functional length of the urethra of 28 mm and in the anus of 41 mm.The average peak pressure in the urethra was 65 cmH 20, and in the anus it was 79 cmH 20.
Discussion
Due to a common embryologic origin and similar innervation, the lower urinary and faecal pathways have a close functional relationship in both normal and abnormal circumstances. Swenson & Fissher (1955) expressed the belief that 50% of patients with megacolon have an enlarged bladder. Further evidence of the functional interplay of the two systems is the observation that stimulation of the rectal ampulla causes reflex bladder contraction and simultaneous anal and urethral sphincter relaxation (Callaghon & Nixon 1964 , Godec et al. 1977 , Martelli et al. 1978a , b, Nothmann & Schuster 1974 , Tabon et al. 1968 . Similarly, stimulation of the anal sphincters was shown to cause inhibition of the bladder detrusor and rectal ampulla with contraction of the pelvic floor.
This study again confirms the close relationship between the two systems. The precise value of the ampullometrogram is still unclear but possible applications are as follows:
Alternative to the cystometrogram: A cystometrogram requires catheterization of the bladder. In certain clinical settings such instrumentation is not possible, as in the patient with urethral or bladder neck stricture; in other cases, e.g. the heavily immunosuppressed patient, such instrumentation is hazardous. In these instances, the ampullometrogram offers a useful alternative diagnostic technique. Brocklehurst (1975) has suggested that there is a pathophysiological association between the uninhibited neurogenic bladder and the uninhibited colon, with the coexistence of both types of incontinence, particularly in older people with cerebrovascular disease. The ampullometrogram offers a diagnostic technique for documenting the neurogenic type of bowel dysfunction just as the cystometrogram is used to define the neurogenic type of bladder dysfunction.
Evaluation ofneurogenic type bowel dysfunction:
Improved manometric functional study: The AMG measures a continuous pressure-volume relationship. Previous assessments of rectal pressure-volume relations and volume-dependent (Nothmann & Schuster 1974 , Tabon et al. 1968 ) have been extrapolated from individual pressure-volume readings. The use of the AMG in these settings may offer the potential for more precise measurements, possibly with greater clinical application.
Use ofFES for bowel incontinence andconstipation: Using electrodes on the surface of the AMG balloon, functional electrical stimulation (FES) can be delivered to the rectal ampulla. Stimulation of the rectal ampulla causes not only reflex bladder contraction with relaxation of anal and urethral sphincters, but it is associated with the strong desire to void and a stronger desire to defaecate (Godec et al. 1977) . This suggests that in selected patients, PES may be of value in the treatment of some forms of constipation and incontinence associated with sensory or motor deficiencies of the ampulla. Further studies will be needed to clarify this concept.
